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abstract: The component parasite communities in 
3 sympatric species of toads from New Mexico were 
examined. Bufo cognatus (N= 36) harbored the cestode 
Distoichometra bufonis and the nematodes Aplectana 
itzocanensis, Rhabdias americanus, and larvae of 
Physaloptera sp. Bufo debilis (N = 49) harbored D. 
bufonis, A. incerta, A. itzocanensis, R. americanus, and 
larvae of Physaloptera sp. Spea multiplicata (N = 31) 
harbored D. bufonis, A. incerta, A. itzocanensis, and 
larvae of Physaloptera sp. The highest prevalence (69%, 
34/49) was recorded for A. incerta in B. debilis. The 
greatest mean intensities (20) were recorded for A. in¬ 
certa in B. debilis and R. americanus in B. cognatus. 
New Mexico is a new locality record for each of these 
species of helminths. The helminth component com¬ 
munities are depauperate and conform to the pattern 
of isolationist communities. The helminth compound 
community for these sympatric species of toads en¬ 
compasses 5 species. 
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Parasite community structure is hierarchical: 
a parasite infrapopulation represents all mem¬ 
bers of a single species of parasite within an in¬ 
dividual host; a parasite infracommunity in¬ 
cludes all of the infrapopulations within an 
individual host; a component parasite commu¬ 
nity represents all of the infracommunities with¬ 
in a given host population; and a compound par¬ 
asite community consists of all the helminth 
infracommunities within a community of host 
species (Root, 1973; Esch et al., 1975; Bush and 
Holmes, 1986; Holmes and Price, 1986). Caswell 
(1978) and Hanski (1982) have introduced the 
concept of core and satellite species at the com¬ 
ponent community level; core species are those 
that occur with relatively high prevalences and 
intensities of infection, whereas satellite species 
occur with less prevalence and are relatively less 
numerous. Holmes and Price (1986) developed 


a set of theoretical considerations that predict 
that helminth infracommunities span a contin¬ 
uum ranging from isolationist to interactive. Iso¬ 
lationist communities are predicted when the 
colonization abilities of parasites are limited; in¬ 
teractive communities are predicted when the 
colonization abilities of the parasites are high. 

Using this approach, we examined the com¬ 
ponent parasite communities in 3 sympatric toad 
species. This system is particularly advantageous 
for the study of helminth community organiza¬ 
tion as the hosts are locally abundant, diminish¬ 
ing the risks of serious impact by sampling. The 
great plains toad, Bufo cognatus Say, 1823, has 
a geographic range extending from extreme 
southern Canada to San Luis Potosi, Mexico, 
from near sea level to 2,440 m; the green toad, 
Bufo debilis Girard, 1854, ranges from southeast 
Colorado and southwest Kansas to Zacatecas 
Mexico and southeast Arizona to east Texas from 
sea level to above 1830 m; and the New Mexico 
spadefoot, Spea multiplicata (Cope, 1863), rang¬ 
es from southwest Utah and southern Colorado 
to Guerrero and Oaxaca, Mexico, and western 
Arizona to western Oklahoma and western Texas 
from near sea level to around 2,470 m (Stebbins, 
1985). The purpose of this paper is to examine 
helminth species overlap in a community of 
sympatric hosts. 

Thirty-six B. cognatus (mean snout-vent length 
[SVL] ± SD = 57 mm ± 14, range 35-85 mm); 
49 B. debilis (SVL = 39 mm ± 4, range 31-52 
mm), and 31 S. multiplicata (SVL = 43 mm ± 
5, range 32-50 mm) were collected 11 km on the 
road to Corralitos Ranch off Interstate 10, Exit 
127, ca. 3 km W Las Cruces, Dona Ana County, 
New Mexico (32°17'N, 107°00'W, elevation 
1,350-1,400 m), 4-6 August 1992. All toads were 
deposited in the Natural History' Museum of Los 
Angeles County (LACM): B. debilis (LACM 
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Table 1. Prevalence, intensity, and range of helminths from Bufo cognatus, Bufo debilis, and Spea multiplicata 
from New Mexico. 



Bufo cognatus 

Bufo debilis 

Spea multiplicata 

Parasite species 

Prevalence 

x intensity 
(range) 

Prevalence 

x intensity 
(range) 

Prevalence 

x intensity 
(range) 

Cestoidea 

Distoichometra bufonis 

39% 

4(1-10) 

51% 

2(1-11) 

10% 

2(1-3) 

Nematoda 

Aplectana incerta 

- 

- 

69% 

20(1-68) 

16% 

4(1-6) 

Aplectana itzocanensis 

50% 

12(1-69) 

63% 

9(1-35) 

39% 

7 (1-31) 

Physaloptera sp. 

22% 

3(1-9) 

2% 

1 

3% 

8 

Rhabdias americanus 

14% 

20(1-67) 

6% 

2(1-5) 

— 

- 


140514-140562); B. cognatus (LACM 140563- 
140598); and S. multiplicata (LACM 140599- 
140629). 

Toads were fixed in neutral-buffered 10% for¬ 
malin. The body cavity was opened by a longi¬ 
tudinal incision from vent to throat and the gas¬ 
trointestinal tract was removed by cutting across 
the anterior esophagus and rectum. The lungs, 
esophagus, stomach, small intestine, large intes¬ 
tine, and bladder of each toad were examined 
separately. Each helminth was removed and 
placed on a microscope slide in a drop of un¬ 
diluted glycerol. A coverslip was added, and the 
slide was set aside until the helminth became 
transparent. Each helminth was identified using 
this glycerol wet-mount method. Representative 
cestodes were stained with hematoxylin and 
mounted in balsam for further examination. 

One cestode, Distoichometra bufonis Dickey, 
1921, and 4 nematodes, Aplectana incerta Cabal¬ 
lero, 1949, Aplectana itzocanensis Bravo Hollis, 
1943, Rhabdius americanus Baker, 1978, and 
third-stage Physaloptera sp. were found. Lesions 
or scars attributable to parasitic infection were 
not observed. Terminology use is in accordance 
with Margolis et al. (1982). Prevalence and mean 
intensity of infection varied across host species 
(Table 1). Selected intact specimens were placed 
in viais of 70% ethanol and deposited in the 
USNM Helminthological Collection, USDA, 
Beltsville, Maryland, U.S.A.: B. cognatus : Dis¬ 
toichometra bufonis (83295), Aplectana itzoca¬ 
nensis (83296), Physaloptera sp. (83294), Rhab- 
dias americanus (83660); B. debilis : D. bufonis 
(83297), A. incerta (83298), A. itzocanensis 
(83299), Physaloptera sp. (83362), Rhabdias 
americanus (83361) and S. multiplicata : D. bu¬ 


fonis (83302), A. incerta (83303), A. itzocanensis 
(83304), Physaloptera sp. (83301). 

Twenty-eight of 36 (78%) B. cognatus har¬ 
bored helminths: 6 of 7 males (86%), 11 of 15 
females (73%), and 10 of 14 juveniles (71%). A 
total of 394 helminths were found: 54 D. bufonis, 
216 A. itzocanensis, 25 third-stage Physaloptera 
sp. and 99 R. americanus. Aplectana itzocanensis 
had the highest prevalence (50%); Rhabdias 
americanus had the greatest mean intensity (20). 
There was no significant difference in prevalence 
of infection among male, female, and juvenile 
toads: D. bufonis (3, 5, and 6 infected male, fe¬ 
male, and juvenile toads, respectively; chi-square 
= 0.14, 2 df, P > 0.05), A. itzocanensis {A, 8, and 
6; chi-square = 0.16, 2 df, P > 0.05), Physalop¬ 
tera sp. (2, 5, and 1; chi-square = 2.06, 2 df, P 
> 0.05), or R. americanus (1,2, and 2; chi-square 
= 0, 2 df, P > 0.05). Of the infected toads, 15 
were infected by a single species of helminth (6 
with D. bufonis, 6 with A. itzocanensis, 2 with 
Physaloptera sp., and 1 with R. americanus), 9 
were infected by 2 species (4 with A. itzocanensis 
and Physaloptera sp., 3 with D. bufonis and A. 
itzocanensis, 1 with A. itzocanansis and R. amer¬ 
icanus, and 1 with D. bufonis and Physaloptera 
sp.), and 4 were infected by 3 species (3 with D. 
bufonis, A. itzocanensis, and R. americanus, 1 
with D. bufonis, A. itzocanensis, and Physalop¬ 
tera sp.). Mean intensity for total helminth load 
was 11 (1—43). There was no correlation between 
total number of helminths and SVL (r = 0.6). 

Forty-eight of 49 (98%) B. debilis harbored 
helminths: 37 of 38 male toads (97%) and 11 of 
11 females (100%). A total of 1,024 helminths 
were found: 57 D. bufonis, 674 A. incerta, 285 
A. itzocanensis, 1 Physaloptera sp., and 7 R. 
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americanus. Aplectana incerta had the highest 
prevalence (69%) and greatest mean intensity (20). 
There was no significant difference in prevalence 
of infection between male and female toads: D. 
bufonis (18 males and 6 females infected; chi- 
square [Yate’s correction] = 0.30, 1 df, P > 0.05), 
A. incerta (28 and 6; chi-square = 0.33, 1 df, P 
> 0.05), A. itzocanensis (23 and 6; chi-square = 
0.05, 1 df, P > 0.05) and R. americanus (2 and 
1; chi-square = 0.17, 1 df, P > 0.05); a single 
male was infected with Physaloptera sp. Of the 
infected toads, 14 were infected by a single spe¬ 
cies of helminth (7 with A. incerta, 4 with A. 
itzocanensis, and 3 with D. bufonis)', 22 were 
infected by 2 species (9 with A. incerta and A. 
itzocanensis, 7 with D. bufonis and A. incerta, 4 
with D. bufonis and A. itzocanensis, and 2 with 
A. itzocanensis and R. americanus)', 12 were in¬ 
fected by 3 species (11 with D. bufonis, A. incerta, 
and A. itzocanensis and 1 with D. bufonis, A. 
itzocanensis, and Physaloptera sp.). There was 
no correlation between total number of hel¬ 
minths and SVL (r = 0.27). Aplectana incerta 
and A. itzocanensis cooccurred in 16 B. debilis', 
in 10 (63%) of these cooccurrences, A. incerta 
had the higher intensity. 

Seventeen of 31 (55%) S. multiplicata har¬ 
bored helminths: 5 of 10 males (50%) and 12 of 
21 females (57%). A total of 115 helminths were 
found: 6 D. bufonis, 21 A. incerta, 80 A. itzo¬ 
canensis, and 8 Physaloptera sp. Aplectana it¬ 
zocanensis had the highest prevalence (39%) and 
mean intensity (7). There was no significant dif¬ 
ference in prevalence between male and female 
toads: D. bufonis (1 male and 2 females infected; 
chi-square [Yate’s correction] = 0.01, 1 df, P > 
0.05), A. incerta (1 and 4; chi-square = 0.30, 1 
df, P > 0.05), A. itzocanensis (3 and 9; chi-square 
= 0.21, 1 df, P > 0.05); a single male was infected 
by Physaloptera sp. Of the infected toads, 14 
were infected by a single species of helminth (9 
with A. itzocanensis, 3 with A. incerta, 1 with 
Physaloptera sp., and 1 with D. bufonis), 2 with 
2 species (1 with A. incerta and A. itzocanensis 
and 1 with D. bufonis and A. itzocanensis), and 
1 with 3 species (D. bufonis, A. incerta, and A. 
itzocanensis). There was no correlation between 
total number of helminths and SVL (r = 0.11). 
Aplectana incerta and A. itzocanensis cooccurred 
in 2 S. multiplicata. 

None of the parasites found in this study were 
unique to B. cognatus, B. debilis, or S. multipli¬ 
cata', however, B. debilis is a new host record for 
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Figure 1. Scattergram of prevalence versus mean 
intensity of helminths from Bufo cognatus. Core species 
appears in the upper-right quadrant. 
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A. incerta, A. itzocanensis, Physaloptera sp., and 
R. americanus, and S. multiplicata is a new host 
record for A. incerta and Physaloptera sp. New 
Mexico is a new locality record for each of these 
species of helminths. In each host species, the 
composite helminth community is depauperate 
with more than 55% of the individual helminths 
belonging to a single species. The compound hel¬ 
minth community for these sympatric toads is 
limited to 5 species. 

Because core species are defined as those spe¬ 
cies that occur with relatively high prevalence 
and mean intensity, whereas satellite species oc¬ 
cur with less frequency and are relatively less 
numerous than core species (Caswell, 1978; Han- 
ski, 1982), we constructed a scatter plot of prev¬ 
alence and mean intensity in order to categorize 
members of the component parasite community 
(Figs. 1-3). As these plots give equal weight to 
prevalence and mean intensity, we would expect 
core species to appear in the upper-right quad¬ 
rant of the graph and satellite species to appear 
in the other quadrants. Several authors (Bush 
and Holmes, 1986; Stock and Holmes, 1987; 
Kennedy and Bakke, 1989) consider core species 
as those that have prevalences higher than 70%. 
Roca and Homero (1992) defined core species 
in depauperate reptile communities as those spe¬ 
cies with prevalences greater than 30%. For each 
host, we defined a single core species: Aplectana 
itzocanensis for Bufo cognatus and Spea multi¬ 
plicata, and A. incerta for B. debilis. 

Three species of Aplectana are known from 
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Figure 2. Scattergram of prevalence versus mean 
intensity of helminths from Bufo debilis. Core species 
appears in the upper-right quadrant. 
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Figure 3. Scattergram of prevalence versus mean 
intensity of helminths from Spea multiplicata. Core 
species appears in the upper-right quadrant. 


North America. Aplectana incerta was originally 
described by Caballero y C. (1949) from Bufo 
marinus from Chiapas, Mexico, and has been 
redescribed from type specimens by Baker (1985). 
It is also known from Scaphiopus couchii from 
Arizona (Goldberg and Bursey, 1991). Aplectana 
itzocanensis was originally described by Bravo 
H. (1943) from Spea ( =Scaphiopus) multiplicata 
and B. marinus from Puebla, Mexico. It was also 
redescribed by Baker (1985) from Bufo wood- 
housii woodhousii. It has been reported in B. 
marinus from Costa Rica (Brenes and Bravo 
Hollis, 1959) and Veracruz, Mexico (Caballero 
Deloya, 1974), as well as B. alvarius and B. cog- 
natus from Arizona (Goldberg and Bursey, 1991) 
and S. couchii from Arizona (Tinsley, 1990). The 
third North American species, A. hoffmani, orig¬ 
inally described by Bravo H. (1943) from S. mul¬ 
tiplicata, is considered by Baker (1985) to be 
synonymous with A. itzocanensis. Thus, the col¬ 
onization abilities of species of Aplectana appear 
to be rather limited. Although the life histories 
of American species of Aplectana have not been 
studied, Chabaud and Brygoo (1958) studied 
Aplectana courdurieri and showed that infection 
in adult toads is acquired when larvae are swal¬ 
lowed by tadpoles and retained through meta¬ 
morphosis or when larvae are accidentally swal¬ 
lowed by adult toads. 

Of the satellite helminth species, infection by 
Distoichometra bufonis and Physaloptera sp. oc¬ 
curs through the ingestion of insects while Rhab- 
dias americanus infects the host by skin pene¬ 
tration. Rhabdias americanus is known only from 


species of Bufo ; Distoichometra bufonis is known 
from species of Bufo, Scaphiopus, and Spea (see 
Baker, 1987). To our knowledge, no cases of par¬ 
asitism of toads by adult physalopterans have 
been reported, although they are commonly found 
in reptiles, birds, and mammals (Anderson, 
1992). Goldberg et al. (1993) listed herptiles in¬ 
fected by larval physalopterans only (infection 
by adults is unknown in these species); B. debilis 
and S. multiplicata should be added to that list. 
Because development to adult stages does not 
occur and because these larvae do not encyst as 
would be expected in paratenic hosts, we con¬ 
sider infection by larval physalopterans to be in¬ 
cidental, a byproduct of prey ingestion, and un¬ 
important in the study of helminth community 
dynamics of toads. 

In conclusion, our results confirm that the hel¬ 
minth communities of the 3 toad species are de¬ 
pauperate and conform with the pattern of iso¬ 
lationist communities. We would predict that any 
other species of toad in this study area would 
harbor parasites from the compound commu¬ 
nity. 

We thank Paul Hyder (New Mexico State Uni¬ 
versity) for assistance in collection of specimens. 
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